CLAIMS 

WHAT IS C.\ fl.Mpp ,e. 

1- An energy transfer dye having the structure 



DONOR' 



Ok 



^2 

^22 / "ACCEPTOR 



where 

DONOR is a dye capable of^bsorbing light at a first wavelength 
and emitting excitation energy in .response; 

ACCEPTOR is dye whi^K is capable of absorbing the excitation 
energy emitted by the donor/ye and fluorescing at a second 
wavelength in response; / 

C(O) is a carbonyfgroup; 

Z, is selected frbm the group consisting of NH, sulfur and oxygen; 

R 21 is a C 15 aflkyi attached to the donor dye; 

is a sutfstituent selected from the group consisting of an 
alkene, diene^lkyne, a five and six membered ring having at least one 
unsaturated fefond or a fused ring structure which is attached to the 
carbonyl carbon; and 

Rj includes a functional group which attaches the linker to the 
acceptor dye. 



2. The energy transfj 
is a five or six membered ring 
cyclopentene, cyclohexene, cy 
thiofuran, pyrrole, isopyrole, isa 




rding to claim 1 wherein R^ 
e group consisting of 
ene, cyclohexadiene, furan, 
ole, isoimidazole, pyran t 
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pyrone, benzene, pyridine. pVridazine. pyrimidine, pyrazine oxazine. 
indene. benzofuran, thionaph\hene, indole and naphthalene. 

3. The energy transfl^r dye according to claim 1 wherein the 
linker has the structure 



DONOR^^^zr^R^zr^ACCEPTOR 



wherein 



and 



is selected from the gfoup ionstoing of NH t sulfur and oxygen; 



R M is a C t . 5 alkyl. 



4. The energy t^psfer dye 4ccording\to claim 1 wherein the 
linker has the structure 



CH 2 
DONOR "N 
H 




1 

k jsj-^^ACCEPTOR 



5. The energy transfer dye accoftjing to claim 1 wherein the 
donor dye is a member of the xanthene claste of dyes. 
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6. The energy transfer dye according to claim 5 wherein the 
acceptor dye is a member of.a class of dyes selected from the group 
consisting of xanthene, cyaniL, phthalocyanine and squaraine dyes. 

7. The energy transfer dye according to claim 1 wherein the 
donor dye is a member of a dais of dyes selected from the group 
consisting of fluorescein, rhodamine and asymmetric benzoxanthene 
dyes. 



8. The energy transfeildye according to claim 7 wherein the 
acceptor dye is a member of a diss of dyes selected from the group 
consisting of xanthene, cyanine, phthalocyanine and squaraine dyes. 

9. The energy transfer dve aborting to claim 1 wherein the 
donor dye is selected from ttfe groilp consisting of carboxyfluoresceins, 
4,7-dichlorofluorescein dye*, asymmetric benzoxanthene dyes, 
rhodamine, 47KJichloromo|LmineJ|ye9rc^oWrhodamines I N.N.N'.N'- 
tetramethyl carooxymodamlpWcarloxy R1 10, fend carboxy R6G. 



:o claim 1 wherein the 



1 0. The energy transfer dyel according" 
acceptor dye is selected from the groilp consisting of 4,7- 
dichlorofluorescein dyes, asymmetric benzoxanthene dyes, rhodamine, 
4,7-dichlororhodamine dyes, carboxyrhbdamines, N.N.N'.N'-tetramethyl 
carboxyrhodamines, carboxy R110, carboxy R6G, carboxy-X- 
rhodamines and Cy5. 



11. The energy transfer dye according to claim 1 wherein the 
acceptor dye is selected from the group consisting DR1 10-2, DR6G-2, 
DTMR and DROX. 
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1 2. An energy transfer dye having the structure 



ACCEPTOR 

\\ 

/{ 2S 



M2 



Ml 



R13 



R17 



<21 



MS 



5.Y 2 



where 

C(O) is a carbonyl groups 

Y, and Y 2 are each independently seietoed from the group 
consisting of hydroxyl, oxygen, iminiumfcind amine; 

Z 1 is selected from theWoup <ttnsisJin§n5T^ t sulfur and oxygen; 

Rn-R 17 are each independently selected from the group 
consisting of hydrogen, f!uorine\ chlorine, bromine, i&dine, carboxyl, 
alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, nitrile, 
alkoxy, phenyl, substituted phenyl, where adjacent substituents are 
taken together to form a ring, and combinations thereof; 

R 21 is a C M alkyl; 

R22 is a substituent selected from theWoup consisting of an 
alkene, diene, alkyne, a five and six membeijed ring having at least one 
unsaturated bond or a fused ring structure w^ich is attached to the 
carbonyl carbon; 

R 2B includes a functional group which apaches the linker to the 
acceptor dye; and 
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ACCEPTOR is dye Which is capable of absorbing excitation 
energy emitted by a member of the xanthene class of dyes. 

1 3. The energy trarkfer dye according to claim 12 wherein R^ 
is a five or six membered ringkelected from the group consisting of 
cyclopentene, cyclohexene, cilopentadiene, cyclohexadiene, furan, 
thiofuran, pyrrole, isopyrole, is<Jazole, pyrazole, isoimidazole, pyran, 
pyrone, benzene, pyridine, pyridazine, pyrimidine, pyrazine oxazine, 
indene, benzofuran, thionaphtheW indole and naphthalene. 

14. The energy transferee according to claim 1 2 wherein the 
dye has the structure 



ACfcEPTOF 



Ml 



<21 



#2 



R 17 ^ 

wherein 

Z 2 is selected from the group consisting of NH t sulfur and oxygen; 



and 



R w is a C 15 alkyl. 
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15. The energy transfer dye according to claim 12 wherein the 
linker has the structure 



16. The energy tra ! 
acceptor dye is a member o 
consisting of xanthene t cyanim 




to claim 12 wherein the 
elected from the group 
ie and squaraine dyes. 



1 7. The energy transfer dye according to claim 1 2 wherein the 
donor dye is a member of a class of dyei selected from the group 
consisting of fluorescein, rhodamine and Asymmetric benzoxanthene 
dyes. 

1 8. The energy transfer dye according to claim 1 7 wherein the 
acceptor dye is a member of a class of dyed selected from the group 
consisting of xanthene, cyanine, phthalocyanine and squaraine dyes. 
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1 9. The energy transfer dye according to claim 1 2 wherein the 
donor dye is selected from the group consisting of carboxyfluoresceins, 
4,7-dichiorofiuorescein dyeslasymmetric benzoxanthene dyes, 
rhodamine, carboxyrhodamintes, N,N,N\N'-tetramethyl 
carboxyrhodamines, carboxy R110, and carboxy R6G. 

20. The energy transfer dye according to claim 1 9 wherein the 
acceptor dye is a member of a class of dyes selected from the group 
consisting of xanthene, cyanine, dhthalocyanine and squaraine dyes. 



21. 



The energy transfer cfyeaccording to claim 12 wherein the 



acceptor dye is selected from the 
dichlorofluorescein dyes, asym 
4,7-dichlororhodamine dyes, ca 
carboxyrhodamines, carboxy R\i\ 
rhodamines and Cy5. 



)up 
itrici ben; 



oxytaodamines 



insisting of 4,7- 
ixanthene dyes, rhodamine, 
^N'-tetramethyl 
iG, carboxy-X- 



22. The energy transfer < 
acceptor has the general structure 



according to claim 12 wherein the 
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Y, and Y 2 are each indopendentiy selected from the group 
consisting of hydroxyl, oxygenl iminium and amine; 

Rn-R, 6 are each independently selected from the group 
consisting of hydrogen, fluorine* chlorine, bromine, iodine, carboxyi, 
alkyl, alkene, alkyne, suifonate,\amino, ammonium, amido, nitrile, 
alkoxy, phenyl, substituted pherlyl, where adjacent substituents are 
taken together to form a ring, ana combinations thereof; 

X 1 - X 5 are each independently selected from the group consisting 
of hydrogen, fluorine, chlorine, brbmine, iodine, carboxyi, alkyl, alkene, 
alkyne, sulfonate, amino, ammonium, amido, nitrile, alkoxy, where 
adjacent substituents are taken tohether to form a ring, and 
combinations thereof; and 

one of X 3 and X 4 is attached! to tlqe R 28 group. 



23. The energy 
acceptor dye has the general 



»r dye ac 



claim 12 wherein the 



wherein: 



x 3 
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fVR 4 are each independently selected from the group consisting 
of hydrogen, and alkyl or Where one or more of the groups of R 1 and R 5 , 
R 2 and R Q( R 3 and R Sl R 4 ind R 9 are taken together to form a ring; 

R 5 -R 10 are each Independently selected from the group consisting 
of hydrogen, fluorine, chlorine, bromine, iodine, carboxyl, alkyl, alkene, 
aikyne, sulfonate, sulfone, aLino, ammonium, amido, nitrile, alkoxy, 
phenyl, and substituted phenyl, or where two or more of R 5 -R 10 are 
taken together to form one oA more rings; 

X 1( X 3 and X 4 are each independently selected from the group 
consisting of hydrogen, fluorink chlorine, bromine, iodine, carboxyl, 
alkyl, alkene, alkyne, sulfona^Suifon^mino, ammonium, amido, 
nitrile, or alkoxy; 

X 2 and X 3 are chldrine; anl 

one of X 3 and X 4 fare attached to R 28 . 

24. The energy transfer die according to claim 23 wherein the 
rings formed by substituenfe Wr 10 3re 5, 6 or zlmembered rings. 

25. The energy transfer dyelaccording to claim 23 wherein one 
or more of the groups of R, and R 5 , R 2 \and R*. R 3 and R 8 , R 4 and R 9 are 
taken together to form a 5, 6 or 7 memfeered ring. 



26. The energy transfer dye according to claim 23 wherein R, - 
Rio. X„ X 3 and X 4 are selected to correspond to a dye selected from the 
group consisting of DR110-2, DR6G-2, DrlMR-2, and DROX-2. 
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27. An energy transfer fluorescent dye having the general 
structure 



M1 



<14 



b3 or X 4 

X 3 ' orX/| 
XV JrL ^LINKER 



M4 



wherein: 

Yn Y,\ Y 2 and Y 2 ' aWr^ach independently selected from the 
group consisting of hydroxy!! oxygen, iminium and amine, 

R n - R is and Rn' - Ri 8 \are ©f ch independently selected from the 
group consisting of hydrogen, fluorine, chlorine, bromine, iodine, 
carboxyl, alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, 
nitrile, alkoxy, phenyl, substituted pnenyl, where adjacent substituents 
are taken together to form a ring, and combinations thereof, and 

X, - X 5 and X, ' - X 5 ' are eachlindependently selected from the 
group consisting of hydrogen, fluorine, chlorine, bromine, iodine, 
carboxyl, alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, 
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nitrite, alkoxy, where adjacent lubstituents are taken together to form a 
ring, and combinations thereof! 

Yi. Y 2l R„ - R 18f and X, k 5 are selected to correspond to a donor 
dye capable of absorbing light aj a first wavelength and emitting 
excitation energy in response; 

Y i '.Y 2 R n ' - Rta \ and XL 1 - X 5 • are selected to correspond to 
an acceptor dye which is capable of absorbing the excitation energy 
emitted by the donor dye and fluorescing at a second wavelength in 
response; and 

one of X 3 and X, and one of\x 3 ' and X/ are taken together to form 
a linker linking the donor to the acceptor dye such that energy is 
transferred from the donor to the acceptor dye. 

28. The energy transfer dyk^ceordjng to claim 27 wherein the 
linker has a backbone attaching^ (jonor to th^acceptor which is less 
than 9 atoms in length. 

29. The energy transfer dyejacsordlng to daim 27 wherein the 
linker has the general formulaJ^Z^b) where R 25 is\a alkyl 
attached to the donor dye at thilx 3 or X 4 substituent, Z 3 is either NH, O 
or S, C(O) is a carbonyl group artd the lerminal carbonyl group is 
attached to the acceptor dye at the X 3 * dr X/ substituent. 



30. The energy transfer dye according to claim 27 wherein the 
linker has the general formula ^^0(0)91^0(0) where R 25 is a C,^ 
alkyl attached to the donor dye at the X 3 Ar X 4 substituent, R^ is a C,^ 
alkyl, Z 3 and Z« are each independently either NH, O or S, C(O) is a 
carbonyl group and the terminal carbonyl group is attached to the 
acceptor dye at the X 3 ' or X/ substituent. 
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31. An energy transfer fluorescent dye selected from the group 
consisting of: 5 or 6 carhop TMR-B-CF, 5 or 6 carboxy TMR-F-CF 5 or 
6 carboxy TMR-P-CF, 5 or k carboxy TMR-P-CF, 5 or 6 carboxy TMR-A- 
CF. 5 or 6 carboxy TMR-D-GF , 5 or 6 carboxy TMR-N-CF, 5 or 6 
carboxy ROX-CF, CY5-CF, A or 6 carboxy TMR-gfy-SAMF and 5 or 6 
carboxy TMR-5AMF, 5 or 6 clrboxy CF-B-TMR-2, 5 or 6 carboxy CFB- 
DR1 10-2, 5 or 6 carboxy CFB\DR6g-2, and 5 or 6 carboxy CFB-DROX- 
2. 

32. A fluorescently labeled reagent comprising: 
a reagent selected from the group consisting of a nucleoside, 
nucleoside monophosphate, nucleoside diphosphate, nucleoside 
triphosphate, oligonucleotide and oligonucleotide analog, modified to be 
linked to an energy transfer fluorescent dye; and 

an energy transfer fluorescLrtriye^ttached to the reagent, the 
energy transfer fluorescent dye^ndjuding a \e having the structure 



DONOR' 



<21 



<28 

?22 "ACCEPTOR 



where 

DONOR is a dye capable of absorbing light at a first wavelength 
and emitting excitation energy in response; 

ACCEPTOR is dye which is capable of absorbing the excitation 
energy emitted by the donor dye and fluorescing at a second 
wavelength in response; 

C(O) is a carbonyl group; 

Z, is selected from the group consisVing of NH, sulfur and oxygen; 
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R 21 is a C^g aikyi attached to the donor dye; 

R 22 is a substituent selected from the group consisting of an 
alkene, diene, alkyne, a Vive and six membered ring having at least one 
unsaturated bond or a fused ring structure which is attached to the 
carbonyl carbon; and 

R 28 includes a functional group which attaches the linker to the 
acceptor dye. 

33. The fluorescently labeled reagent according to claim 32 
wherein is a five or six membered ring selected from the group 
consisting of cyciopentene, cvclohexene, cyclopentadiene, 
cyclohexadiene, furan, thiofurin, pyrrole, isopyrole, isoazoie, pyrazole, 
isoimidazole, pyran, pyrone, benzene, pyridine, pyridazine, pyrimidine, 
pyrazine oxazine, indene, benzpfuran, thionaphthene, indole and 
naphthalene. 



34. The fluoresfcently labeled recent according to claim 32 
wherein the linker hasVfe structure 



and 



wherein 

Z 2 is selected from the group consisting of NH, sulfur and oxygen; 
R 29 is a C V 5 alkyl. 



35. TheViorescently labeled reagent according to claim 32 
wherein the linker h\as the structure 



DONOR* 



CH- 



I 

^^^•ACCEPTOR 



36. The fluorescentlv labeled reagent according to claim 32 
wherein the donor dye is a meVnber of the xanthene class of dyes. 

37. The fluorescently ikbeled reagent according to claim 36 
wherein the acceptor dye is a meVnber of a class of dyes selected from 
the group consisting of xanthene, ^yanine, phthalocyanine and 
squaraine dyes. 

38. The fluorescently labeled reagent according to claim 32 
wherein the donor dye is a member df a ciass^ofdyes selected from the 
group consisting of fluorescein, rhodaViifie^nd^symmetric 
benzoxanthene dyes. 

39. The fluorescently Labeled reagent according to claim 32 
wherein the donor dye is selected X from the group consisting of 
carboxyfluoresceins, 4,7-dichlorofluoresceito dyes, asymmetric 
benzoxanthene dyes, rhodamine, 4,7-dichlororhodamine dyes, 
carboxyrhodamines, N,N,N\N'-tetramethyl cafooxyrhodamines, carboxy 
R1 1 0, and carboxy R6G. 



40. The fluorescently labeled reagent according to claim 32 
wherein the acceptor dye is selected from the group consisting of 4,7- 
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dichlorofluorescein dye^ asymmetric benzoxanthene dyes, rhodamine, 
4,7-dichlororhodamine dyes, carboxyrhod.amines, N,N,N\N'-tetramethyi 
carboxyrhodamines, carbfaxy R110, carboxy R6G, carboxy-X- 
rhodamines and Cy5. 

41 . The fluorescenW labeled reagent according to claim 32 
wherein the acceptor dye is sfeiected from the group consisting DR1 10- 
2, DR6G-2, DTMR and DROXl 

42. The fluorescentfy fabeled reagent according to claim 32 
wherein the reagent is selected from the group consisting of 
deoxynucleoside, deoxynucleoside monophosphate, deoxynucleoside 
diphosphate and deoxynucleoside triphosphate. 

43. The fluorescerttly labeled reagWit according to claim 42 
wherein the deoxynucleotides are selected frdhi the group consisting of 
deoxycytosine, deoxyadendsine, 6e^g^a^ne^an6 deoxythymidine. 

44. The fluorescent^ labeled reagent according to claim 32 
wherein the reagent is selected from thte group consisting of 
dideoxynucleoside, dideoxynucleoside monophosphate, 
dideoxynucieoside diphosphate and dideoxynucleoside triphosphate. 

45. The fluorescently labeled reagent according to claim 32 
wherein the dideoxynucleotides are selected from the group consisting 
of deoxycytosine, deoxyadenosine, deoxygyanosine, and 
deoxythymidine. 
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46. The fluorescenW labeled reagent according to claim 42 
wherein the reagent is an oligonucleotide. 

47. The fluorescent!}! labeled reagent according to claim 46 
wherein the oligonucleotide ha* a 3' end which is extendable by usin< 
polymerase. 



48. A fluorescently labeled reagent comprising: 

a reagent selected from the group consisting of a nucleoside, 

nucleoside monophosphate, nucleoside diphosphate, nucleoside 

triphosphate, oligonucleotide anc I oligonucleotide analog, modified to be 

linked to an energy transfer fiuon ascent dye; and 

an energy transfer fluppesijent dye attached to the reagent the 

energy transfer fluorescentdye including a dye having the structure 




where 

C(O) is a carbonyl group; 



v 
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Y, and Y 2 are eazh independently selected from the group 
consisting of hydroxyl, oxygen, iminium and amine; 

Z 1 is selected froiti the group consisting of NH, sulfur and oxygen; 

R„-R 17 are each independently selected from the group 
consisting of hydrogen, fluorine, chlorine, bromine, iodine, carboxyl, 
aikyl, alkene, alkyne, sulfonate, amino, ammonium, amido, nitrile, 
alkoxy, phenyl, substituted phenyl, where adjacent substituents are 
taken together tc/forrn a ring, and combinations thereof, 



R 21 is a 
R22 is a si 



3stituefit 



selected from the group consisting of an 
alkene, diene, alfiyne, a five and six membered ring having at least one 
unsaturated bondor a fusdd ring structure which is attached to the 
carbonyl carbon; 

R 28 includes a functional group which attaches the linker to the 
acceptor dye; and 

ACCEPTOR is dye wftich is capable of absorbing excitation 
energy emitted by a memberlof the xanthene class of dyes. 
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49. The fiudrescently labeled reagent according to claim 48 
wherein is a five oft six membered ring selected from the group 
consisting of cyciopent&ne, cyclohexene, cyciopentadiene, 
cyclohexadiene, furan, triiofuran, pyrrole, isopyrole, isoazole, pyrazole, 
isoimidazole, pyran, pyrctoe, benzene, pyridine, pyridazine, pyrimidine, 
pyrazine oxazine, indenej benzofuran, thionaphthene, indole and 
naphthalene. 

50. The fluorescfently labeled reagent according to claim 48 
wherein the dye has the structure 



ACCEPTOF 



<12 




R 13 \ ^ Ri6 



wherein 

Zj is selected from the groud consisting of NH, sulfur and oxygen 



and 



is a C^j alkyl. 
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51. The fluorefecentiy labeled reagent according to claim 48 
wherein the linker has the structure 

ACCEPTOR 



<12 



M3 



R ' 



: 29 



R17 



Ria 



>Y 2 



<1S 



1 1 % 



52. The fluores( 
wherein the acceptor dye 
the group consisting of xs 
squaraine dyes. 



^nt!y l^betep. ^atfent according to claim 48 
i of a class of dyes selected from 
;iene,\cyan»fie, phthaiocyanine and 



v 



53. The fluorescently labeled reagent according to claim 48 
wherein the donor dye is a memberW a class of dyes selected from the 
group consisting of fluorescein, rhoaamine and asymmetric 
benzoxanthene dyes. 



54. The fluorescentry labeled reagent according to claim 53 
wherein the acceptor dye is a membeA of a class of dyes selected from 
the group consisting of xanthene, cyanjne, phthaiocyanine and 
squaraine dyes. 
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55. The fluorescently labeled reagent according to claim 48 
wherein the donor dye is selefcted from the group consisting of 
carboxyfiuoresceins, 4,7-dichlbrofiuorescein dyes, asymmetric 
benzoxanthene dyes, rhodamfne, carboxyrhodamines, N,N,N\N- 
tetramethyl carboxyrhodamines! carboxy R110, and carboxy R6G. 

56. The fluorescently libeled reagent according to claim 48 
wherein the acceptor dye is seleked from the group consisting of 4,7- 
dichlorofluorescein dyes, asymmlbtric benzoxanthene dyes, rhodamine, 
4,7-dichlororhodamine dyes, c^Box^odamines, N,N,N , ,N , -tetramethyl 
carboxyrhodamines, carbow R1I0, carboxy R0G, carboxy-X- 
rhodamines and Cy5. 

57. The fluorescerttly labeled r&agent according to claim 48 
wherein the acceptor has the general structure 




wherein: 

Y, and Y 2 are each independently selected from the group 
consisting of hydroxyl, oxygen, iminium and amine; 

Rn-R 18 are each independently selected from the group 
consisting of hydrogen, fluorine, chlorine, bromine, iodine, carboxyl, 
alkyl, alkene, alkyne, sulfonate, aminol ammonium, amido, nitrile, 
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alkoxy, phenyl, substituted phenyl, where adjacent substituents are 
taken together to form a ring, shd combinations thereof; 

X, - X 5 are each independently selected from the group consisting 
of hydrogen, fluorine, chlorine, bVomine, iodine, carboxyi, alkyl, alkene, 
aikyne, sulfonate, amino, ammoriium, amido, nitrile, alkoxy, where 
adjacent substituents are taken tcSpether to form a ring, and 
combinations thereof; and 

one of X 3 and X« is attaqhedlto the R 28 group. 



58. The fiuorescentiy 



reagent according to claim 48 



wherein the acceptor dye has tfyp gelperal Structure 



R 2 R 1 N, 



R 10 

IX, 



x 3 

wherein: 

R,-R 4 are each independently selected from the group consisting 
of hydrogen, and alkyl or where one or mote of the groups of R, and R 5 , 
R 2 and R,,, R 3 and R 7 , R 4 and R 8 are taken together to form a ring; 

R 5-Rio are each independently selected from the group consisting 
of hydrogen, fluorine, chlorine, bromine, iodink carboxyi, alkyl, alkene, 
aikyne, sulfonate, sulfone, amino, ammonium,! amido, nitrile, alkoxy, 
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phenyl, and substituted phtenyl, or where two or more of R 5 -R 10 are 
taken together to form one or more rings; 

X 1t X 3 and X 4 are each independently selected from the group 
consisting of hydrogen, fluoride, chlorine, bromine, iodine, carboxyl, 
alkyl, alkene, alkyne, sulfonat^ sulfone, amino, ammonium, amido, 
nitrile, or alkoxy; 

X 2 and X 5 are chlorine; And 

one of X 3 and X 4 are attached to R 2S . 

59. The fluorescently (labeled reagent according to claim 58 
wherein R, - R 10 , X 1f X 3 and X 4 are-s^lected to correspond to a dye 
selected from the group consi^irfp of I^R.110-2, DR6G-2, DTMR-2, and 
DROX-2. 

60. The fluorescent labeled rkagent according to claim 48 
wherein the reagent is selected from the group consisting of 
deoxynucleoside, deoxynuclenpside monophosphate, deoxynucleoside 
diphosphate and deoxynucleoside triphosphate. 

61 . The fluorescently labeled reagent according to claim 60 
wherein the deoxynucieotides are selected from the group consisting of 
deoxycytosine, deoxyadenosine, deoxVguanosine, and deoxythymidine. 

62. The fluorescently labeled reagent according to claim 48 
wherein the reagent is selected from the group consisting of 
dideoxynucieoside, dideoxynucleoside monophosphate, 
dideoxynucleoside diphosphate and dideoxynucleoside triphosphate. 
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63. The fluoresced labeled reagent according to daim 48 
wherein the dideoxynucfeotks are selected from the group consisting 
of deoxycytosine, deoxyaderipsine, deoxyguanosine, and 
deoxythymidine. 

64. The fluorescently \abeled reagent according to claim 48 
wherein the reagent is an oligonucleotide. 



65. The fluorescently lapetedreagent according to claim 64 
wherein the oligonucleotide h*s i 3' endWh is extendable by using a 



polymerase. 



66. A fluorescenJWatielid reagenA comprising: 
a reagent selected fltdm thelgroup consisting of a nucleoside, 

nucleoside monophosphateUucleAside diphosphate, nucleoside 

triphosphate, oligonucleotideNind oligonucleotide analog, modified to be 

linked to an energy transfer fluoresdent dye; and 

an energy transfer fluorescent dye attached to the reagent, the 

energy transfer fluorescent dye including a dye having the structure 



X 3 orX 4 
X 3 ' orXV 



X,' 



LINKER 



R14 
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wherein: 

Y 1t Y,', Y 2 and Y 2 sire each independently selected from the 
group consisting of hydroxyl, oxygen, iminium and amine, 

Rn - R 18 and R M * - RL' are each independently selected from the 
group consisting of hydrogdn, fluorine, chlorine, bromine, iodine, 
carboxyl, alkyl, alkene, alkyrie, sulfonate, amino, ammonium, amido, 
nitrile, aikoxy, phenyl, substituted phenyl, where adjacent substituents 
are taken together to form a ring, and combinations thereof, and 

X, - X 5 and X, ' - X s ' are each independently selected from the 
group consisting of hydrogen, fluorine, chlorine, bromine, iodine, 
carboxyl, alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, 
nitrile. aikoxy, where adjac»nfsL\bst^uents are taken together to form a 
ring, and combinations th 

Y 1f Y 2 , R 1t - R161 analX^Xjlare 
dye capable of absorbing lifiht^^affirst 
excitation energy in respon 

Y 1 ,Y 2 , Rn - R 19 ', and X, ' \ X 5 * ar 
an acceptor dye which is capable of\abso 



fed to correspond to a donor 
avelength and emitting 



selected to correspond to 
Sng the excitation energy 



emitted by the donor dye and fluorescing at a second wavelength in 
response; and 

one of X 3 and X 4 and one of X 3 ' knd X/ are taken together to form 
a linker linking the donor to the accepton dye such that energy is 
transferred from the donor to the acceptor dye. 



67. The fluorescently labeled reabent according to claim 66 
wherein the linker has a backbone attaching the donor to the acceptor 
which is less than 9 atoms in length. 



- 122- 



68. The fluorescently labeled reagent according to claim 66 
wherein the linker has thd general formula R 25 Z 3 C(0) where R 25 is a 
alkyl attached to the dono\ dye at the X 3 or X 4 substituent, Z 3 is either 
NH, O or S, C(O) is a carbdnyl group and the terminal carbonyl group is 
attached to the acceptor dyi at the X 3 ' or X/ substituent. 

69. The fluorescently labeled reagent according to claim 66 
wherein the linker has the general formula R 25 Z 3 C(0)R 26 Z 4 C(0) where 
R 25 is a C,^ alkyl attached to the donor dye at the X 3 or X 4 substituent, 
R 28 is a C 1u alkyl, Z 3 and Z 4 ar£ each independently either NH, O or S, 
C(O) is a carbonyl group and the terminal carbonyl group is attached to 
the acceptor dye at the X 3 ' or X 4 \ substituent. 



70. A fluorescently lab 
a reagent selected from 
nucleoside monophosphate,^ 



ucl« 



triphosphate, oligonucleotide 
linked to an energy transfer 
an energy transfer flu 
energy transfer fluorescent d 



reagent comprising: 
up consisting of a nucleoside, 
le diphosphate, nucleoside 
and oJiqonucteStide analog, modified to be 
dye; and 

rescent dVe attached to the reagent, the 
e bein^ selected from the group consisting 



of: 5 or 6 carboxy TMR-B-CF, 5 or 6 darboxy TMR-F-CF, 5 or 6 carboxy 
TMR-P-CF, 5 or 6 carboxy TMR-P-CFA5 or 6 carboxy TMR-A-CF, 5 or 6 
carboxy TMR-D-CF, 5 or 6 carboxy TMR-N-CF, 5 or 6 carboxy ROX-CF, 
CY5-CF, 5 or 6 carboxy TMR-gly-5AMF fend 5 or 6 carboxy TMR-5AMF, 
5 or 6 carboxy CF-B-TMR-2, 5 or 6 carbdxy CFB-DR1 10-2, 5 or 6 
carboxy CFB-DR6g-2, and 5 or 6 carboxy\CFB-DROX-2. 

71. The fluorescently labeled reagent according to claim 70 
wherein the reagent is selected from the group consisting of 
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deoxynucleoside. oeoxylcieoside monophosphate, deoxynucieoside 
diphosphate and deoxynJcleoside triphosphate. 

72. The fluorescently labeled reagent according to claim 71 
wherein the deoxynucieotidefe are selected from the group consisting of 
deoxycytosine, deoxyadenosjne, deoxyguanosine, and deoxythymidine. 

73. The fluorescentIV labeled reagent according to claim 70 
wherein the reagent is selected from the group consisting of 
dideoxynucleoside, dideoxynudleoside monophosphate, 
dideoxynucieoside diphosphate\and dideoxynucleoside triphosphate. 

74. The fluorescently labeled reagent according to claim 70 
wherein the reagent is an oligonucleotide. 

75. The fluorescently la^erfStfs/eagent according to claim 74 
wherein the oligonucleotide ha^a 3' ^nd Pwhich is extendable by using a 
polymerase. 

76. A method for se<^p€ncing ^ nucleic acid sequence 
comprising: 

forming a mixture of extended labeled primers by hybridizing a 
nucleic acid sequence with a fluorescentlyWbeled oligonucleotide 
primer in the presence of deoxynucleoside triphosphates, at least one 
dideoxynucleoside triphosphate and a DNA polymerase, the DNA 
polymerase extending the primer with the dedxynucieoside 
triphosphates until a dideoxynucleoside triphosphate is incorporated 
which terminates extension of the primer 

separating the mixture of extended primers; and 
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1\ 

determining the sequence of the nucleic acid sequence by 
fluorescently measuring thl mixture of extended primers formed; 

the fluorescently labeled oligonucleotide primer including 

an oligonucleotide secfuence complementary to a portion of the 
nucleic acid sequence being Sequenced and having a 3* end extendable 
by a polymerase, and 

an energy transfer fluorescent dye attached to the 
oligonucleotide, the energy transfer fluorescent dye having the structure 



DONOR 



Rh. ^ACCEPTOR 



where 

DONOR is a dye capable eff absorbing light at a first wavelength 
and emitting excitation energy in response; 

ACCEPTOR is dye which is capable otabsorbing the excitation 
energy emitted by the donor d^lp and fluorescing at a^econd 
wavelength in response; 

C(O) is a carbonyl groujx 

Z 1 is selected from the groi&p consisting of r^H, sulfur and oxygen; 

R 21 is a C^s aikyl attached to the doVior dye; 

R a is a substituent selected from the group consisting of an 
alkene, diene, alkyne, a five and six membered ring having at least one 
unsaturated bond or a fused ring structure wlpich is attached to the 
carbonyl carbon; and 

R 2a includes a functional group which apaches the linker to the 
acceptor dye. 
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77. A method for sequencing a nucleic acid sequence 
comprising: 

forming a mixture of extended labeled primers by hybridizing a 
nucleic acid sequence with a fluorescently labeled oligonucleotide 
primer in the presence of deoxyhucleoside triphosphates, at least one 
dideoxynucleoside triphosphate and a DNA polymerase, the ONA 
polymerase extending the primenwith the deoxynucleoside 
triphosphates until a dideoxynucleoside triphosphate is incorporated 
which terminates extension of the primer 

separating the mixture of extended primers; and 

determining the sequence ofithe nucleic acid sequence by 
fluorescently measuring the mixture pf extended primers formed; 

the fluorescently labeled oligonucleotide prim^tinciuding 

an oligonucleotide seq 
nucleic acid sequence being 
by a polymerase, and 

an energy transfer fluo 
oligonucleotide, the energy transfer fit 



mi 



entary to a portion of the 
tided and\having a 3' end extendable 



hed to the 
orescenf dye having the structure 



AC CEPTOR 
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where 

C(0) is a\:arbonyl group; 

Y 1 and Y 2 ate each independently selected from the group 
consisting of hydroxW oxygen, iminium and amine; 

Z, is selected frbm the group consisting of NH, sulfur and oxygen; 

Rit-R,7 are each\ndependentfy selected from the group 
consisting of hydrogen, ffliorine, chlorine, bromine, iodine, carboxyl, 
alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, nitrile, 
alkoxy, phenyl, substituted phenyl, where adjacent substituents are 
taken together to form a ringXand combinations thereof; 

R 21 is a C^j alkyl; 

R22 is a substituent selected from the group consisting of an 
alkene, diene, alkyne, a five andW membered ring having at least one 
unsaturated bond or a fused ring^njcture which is attached to the 
carbonyl carbon; 

R 28 includes a functional group whicKsattaches the linker to the 
acceptor dye; and 

ACCEPTOR is dye whi<\h\scpj^e of Absorbing excitation 
energy emitted by a member offf^e xanfhene class of dyes. 

78. A method for sequencing a r\ucleicjacid sequence 
comprising: 

forming a mixture of extended primerls by hybridizing a nucleic 
acid sequence with a primer in the presence of deoxynucieoside 
triphosphates, at least one fluorescently labeled dideoxynucieoside 
triphosphate and a DNA polymerase, the DNA polymerase extending 
the primer with the deoxynucieoside triphosphates until a fluorescently 
labeled dideoxynucieoside triphosphate is incorporated onto the 
extended primer which terminates extension of the primer 
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separating the fixture of extended primers; and 
determining the sWiuence of the nucleic acid sequence by 

detecting the fluorescent)* labeled dideoxynucleotide attached to the 

separated mixture of extended primers; 

the fluorescentiy labeled dideoxynucieoside triphosphate 
including 

a dideoxynucleosideWrphosphate, and 
an energy transfer flubrescent dye attached to the 

dideoxynucieoside triphosphate, the energy transfer dye having the 

structure 



DONORS "~ZfC>*£ ^ACCEPTOR 



where 

DONOR is a dye capable Af absortW^tglifafa first wavelength 
and emitting excitation energvin respdnse;^ 

ACCEPTOR is dye wH^sWabtoV absorbing the excitation 
energy emitted by the donor dylp an\i fluorescing at a second 
wavelength in response; 

. C(O) is a carbonyl group; 

Z, is selected from the group consisting of NH, sulfur and oxygen 

R 21 is a C U5 aikyl attached to the\donor dye; 

R22 is a substituent selected from\the group consisting of an 
alkene, diene, alkyne, a five and six membered ring having at least one 
unsaturated bond or a fused ring structure^ which is attached to the 
carbonyl carbon; and 

R 28 includes a functional group whicl^ attaches the linker to the 
acceptor dye. 



- 128- 



• 



!■+ 
£3 
Q 
M 

•P 
M 
■P 
U 

~ 

C3 

ru 
a 



79. A method f^r sequencing a nucleic acid sequence 
comprising: 

forming a mixture of Extended primers by hybridizing a nucleic 
acid sequence with a primer ih the presence of deoxynucieoside 
triphosphates, at least one fludrescently labeled dideoxynucleoside 
triphosphate and a DNA polymerase, the DNA polymerase extending 
the primer with the deoxynucieoside triphosphates until a fluorescently 
labeled dideoxynucleoside triphosphate is incorporated onto the 
extended primer which terminatesWtension of the primer; 

separating the mixture of extended primers; and 

determining the sequence of menucleic acid sequence by 
detecting the fluorescently labelec^itieox^iucieotide attached to the 
separated mixture of extended pnmer 

the fluorescently labeled diteoxVnugieteiae triphosphate 
including 

a dideoxynucleoside triphosf 

an energy transfer fluorescent dyd attacHed to the 
dideoxynucleoside triphosphate, the dye maving the structure 



ACCt 

J* 

R22- 



TOR 



z,: 



#2 



R,2 



<15 



<13 
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where 

C(0) is a caroonyl group; 

Y 1 and Y 2 are each independently selected from the group 
consisting of hydroxyl, oxygen, iminium and amine; 

Z, is selected from the group consisting of NH, sulfur and oxygen; 

R 1t -Ri? are each independently selected from the group 
consisting of hydrogen, fluorine, chlorine, bromine, iodine, carboxyl, 
alkyl, alkene, alkyne, sulfonate, amino, ammonium, amido, nitrile, 
alkoxy, phenyl, substituted pheWCwhere adjacent substituents are 
taken together to form a ring, irtd combinations thereof; 

R 21 is a C,_ 5 alkyl; 

R22 is a substituent selected fronxi^g roup consisting of an 
alkene, diene, aikyne, a f\wemxHt^^men\oered ring having at least one 
unsaturated bond or a fused\}jng structure \hich is attached to the 
carbonyl carbon; 

R 28 includes a functional group \tyhich attaches the linker to the 
acceptor dye; and 

ACCEPTOR is dye which is capable of absorbing excitation 
energy emitted by a member of the xanthene class of dyes. 
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